Nine young or middle aged patients with early symptoms of Welander's distal myopathy were subjected to a detailed neurological examination including quantitative sensory testing, determination of motor and sensory nerve conduction velocity (NCV), sensory nerve action potentials, electromyography (EMG) and muscle biopsy from the tibialis anterior muscle (TA). Slight weakness of the extensors of the fingers and hands was found in all nine patients, and of the dorsiflexors of the feet in seven. All patients had a distal sensory disturbance most prominent for temperature which agrees with earlier observations. EMG changes in TA and extensor digitorum communis (EDC) muscles were of myopathic type. Slight abnormalities compatible with either myopathy or early neuropathy were found in one muscle biopsy. These findings indicate that a neurogenic lesion affecting at least the peripheral sensory system is present at an early stage of Welander's distal myopathy and that the neurogenic lesion might precede the myopathic changes. Single fibre needle electrodes (Medelec 16829) were used to determine fibre density and jitter using the method of Stalberg and Trontelj. 13 EMG recordings were displayed either on a Medelec oscilloscope (MS92B no 67127) connected to a microcomputer (Victor VPCII 611112780 C) or on a Medelec oscilloscope (MS6 no 4329) with simultaneous printout on Kodak Linagraph Direct print paper for manual measurement of motor unit potential parameters. For the motor unit potential analysis the sweep speed was 1 mm/ms using both the computerised and manual method, while the band width was 2 Hz-10 kHz or 1-6-16 KHz, respectively, depending on different equipment properties.
In 1951 Welander' described a distal myopathy in 249 cases from 72 pedigrees with an autosomal dominant mode of inheritance. Onset before the age of 30 was exceedingly rare and an onset before the age of 40 was as uncommon. However, in the study by Welander' three affected individuals had an early onset of symptoms, at the ages of 20, 27 and 29, respectively.
The histopathological changes in affected muscles were described by Welander' Single fibre needle electrodes (Medelec 16829) were used to determine fibre density and jitter using the method of Stalberg and Trontelj. 13 EMG recordings were displayed either on a Medelec oscilloscope (MS92B no 67127) connected to a microcomputer (Victor VPCII 611112780 C) or on a Medelec oscilloscope (MS6 no 4329) with simultaneous printout on Kodak Linagraph Direct print paper for manual measurement of motor unit potential parameters. For the motor unit potential analysis the sweep speed was 1 mm/ms using both the computerised and manual method, while the band width was 2 Hz-10 kHz or 1-6-16 KHz, respectively, depending on different equipment properties.
Muscle biopsy procedure Biopsies were performed in the TA by the percutaneous conchotome method originally described by Radner'4 and slightly modified by Lindholm."5
The biopsy material intended for histochemistry and light microscopical morphology was quickly frozen in Freon 13 kept at its melting point (-190°C) in liquid nitrogen and kept in a refrigerator at -75°C until further processed. Sections of 10-15 ,um were cut in a cryostat operating at -25'C.
The biopsy sections were stained with haematoxylin-eosin, modified trichrome according to Engel 
Results
Eight ofnine patients admitted some stiffness in the fingers and clumsiness especially at cold exposure. A common complaint was a difficulty in using the opposed thumb and index finger grip against resistance, for example, when turning the key of a stiff lock. Two patients complained of slight walking problems and one was examined at the age of 16 and was already then unable to walk on her heels.
The present clinical neurological examination revealed slight extensor weakness of the hands and fingers in all patients. Seven of the patients had moderate dorsiflexor weakness of the feet and had difficulty in walking on their heels. No proximal weakness and no obvious muscle atrophy were found in any of the patients. One patient had bilateral absence of the achilles tendon reflexes. The other tendon reflexes in this patient and all tendon reflexes in the other eight patients were normal.
For results of the sensibility screening and quantitative sensory testing see fig 1. All patients had hypoaesthesia for thermal sensibility distally in the lower extremities on screening. In addition, three of the patients had impaired sensibility for touch and six had impaired sensibility for pain (one had hyperalgesia) in the feet. Sensibility impairment for temperature in the hands was found in seven patients, for touch in three patients and for pain in these three and another two. Graphaesthesia was normal in all patients.
Six of the patients had abnormal thermal thresholds in the feet. Four of these patients had abnormal thresholds in the hands as well. Four patients had a paradoxical warm sensation on cold stimulation ofthe feet (fig 2) . Three patients had abnormal thermal pain thresholds in both the hands and feet.
All patients had normal vibratory thresholds over the carpal and tarsal bones but three had abnormal thresholds over the tibial bone.
Sensory and motor NCV were within normal range as were the sensory nerve action potential amplitudes of the median, peroneal and sural nerves. Left foot more than 2 SD below the published normal ST 290 values2' in the TA of four patients (1, 2, 3, and  7 ) and in two of these patients (3 and 7) also in HP 440 EDC. However, statistical analysis of the computerised data was not possible since normal values are so far lacking.
MUP polyphasia was prominent in four patients (1, 2, 3, and 7) . Two of these (3 and 7) 0 were also abnormal using the automatic analysis of interference pattern described earlier. Manual measurement showed abnormal polyphasia with four or more base line 0 crossings2' in 20-50% of the motor units of three TAs. Computerised analysis showed two or more highly polyphasic potentials (five or more base line crossings) in the TA in all four -20 patients and in EDC in one of them (2) .
Warm,pain 20°Fibre density was within normal limits (+ 2 SD) in TA and EDC of all patients investigated. Abnormal jitter or blockings were not observed. 13 Based upon the data presented, EMG was considered abnormal in the four patients (1, 2, 3, and 7) with MUPs exhibiting low amplitude, short duration and polyphasia in TA. According to conventional criteria these changes were of "myopathic" type. Similar but less proil spontaneous nounced changes were seen in the other Ice pattern was patients -y effort in all The TA muscle biopsies from eight patients he EMG inter-did not show any morphological abnormalities. iccording to the There was a normal range of fibre crossta outside given sectional areas and no atrophic fibres were scles (patient 1 found. In the last patient (7) there was a small 12/14 muscles number of atrophic, angulated fibres some with rimmed vacuoles but there were no structural ) were analysed abnormalities in the normal sized fibres (fig 3) 
